ADVANCED SEALS AND SECONDARY AIRFLOW SYSTEMS FOR ALLISON AST 


John Munson 
Allison Engine Company 
Indianapolis, Indiana 


Theauthor will present results obtained to date of a secondary flow study currently being 
conducted. The purpose of die study is to investigate and report all the ramifications of 
intorducing advanced sealing technology into gas turbine engine secondary flow systems. 
In addition to detailed cost / benefit results we will also derive seal operational require- 
ments which can be fed into a subsequent advanced seal development program. 

Using the current Allison AE3007 engine as a model / baseline we have examined 6 dif- 
ferent advanced seal variations We have settled on a design with 2 advanced seals which 
results in a savings of 2 % in chargeable cooling. The introduction of these advanced seals 
has resulted in substantial changes to surrounding engine components which will be re- 
ported. 
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Other issues: flight safety, cost, etc., needed to be addressed 

Systems level preliminary design study is currently underway as part of 
NASA/Allison AST initiative 
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Another purpose of the study is to reveal the effects that use of the advanced seals might have on the rest 
of the engine HP rotor. We intend to report on cost and weight differences between the present system 
and the advanced. Flight safety will be addressed as well as the response of the HP rotor to transient 
operating conditions. What is planned is a systems level study which is as realistic as possible of the 
planned advanced flow system versus the current. 
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Table shows total excursions due to thermal, mechanical, tolerance, etc. 

Less radial excursion than axial, but axial and/or radial must be accommodated 
in mechanical design 

Need to define acceptable leakage 
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hot spots created, but manageable within present design and materials 
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out that air was escaping through the second row of blades via the still segmented rear cover plate. 

A final iteration was done using the as predicted seal leakages with no bypass holes. Secondary flow 
revised the airflow predictions based on a solid 2B rear cover plate. This final result was deemed 
acceptable. Leakage was reduced by approximately 2% versus the current AE3007. Temperatures 
throughout the HP rotor are essentially unchanged versus the current design with 2 exceptions. 
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HEAT TRANSFER RESULTS 
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trailing edge of the IV platform. This was judged to be acceptable as the current vane is operating well 
within accepted material limits on the current AE3007. 

Based on the results, heat transfer finds the current configuration, seal leakages, and air flows 
acceptable. 
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